Understanding Normals 


VIDEO: UNDERSTANDING NORMALS 


-> Normals are the direction of a Face or Vertex, and in Blender are represented as lines pointing away from the Face or Vertex. 


- Normals can be displayed by going to the bottom of the Viewport Overlay. 
- The opposite side of each face/vertex have their own Normals as well, but aren't displayed. 


- They are mainly used for lighting the surface of a model, and are used in both Flat and Smooth shading. 


-> Knowing which face is on the outside of a mesh is important for several reasons: 


- Outwards Face Normals are used to calculate the direction of Vertex Normals, which can be defined as the average angle between the direction of two Face Normals. 


-> Flat shading is calculated by using Face Normals to determine how bright a Face should be, and works off a general principle in which the brightness of a Face increases as its Normal points closer and closer towards the light source. 


- Because of this, the other side of the Face will be the opposite of whatever the Brightness was on the original side, and vice versa. 


-> Smooth shading on the other-hand is calculated using Vertex Normals to determine how bright a Face should be, and works by having the Face becoming a blend of the Vertex Normals. 


- Another way of thinking about it is by imagining that a very large amount of invisible Face Normals are created inbetween the two Vertex Normals, which would be the equivalent of actually creating a large amount of new Faces. 


-> Faces can be flipped inside-out which of course results in the Normals being flipped as well. This often causes shading issues in the area where the Normals are flipped. 


- The shading issues are mainly caused by the direction of the vertex normals being skewed by the flipped Face Normals. 


-> Flipped Normals are a common occurrence that happen for various reasons, such as mirroring Faces (which always results in flipped Normals), and/or creating new Faces. 
- When creating new Faces, Blender assigns one side of the face to be the outside face, however what often ends up happening is that some of the Faces don't align with the other faces on the model, which creates inconsistencies between the Normals. 


- Flipped Normals can be fixed by simply selecting all the faces in Edit Mode, and then pressing "Shift-N" to recalculate the Normals. 


-> Another important thing to note about Normals in Blender is that the side the Normal should be on usually depends on whether or not the render is coming from inside the object, or outside of it. If it is inside, then of course the Normals should be facing the inside. 


- You can flip the Normals by selecting the Face Normals you want, pressing "Alt-N" to bring up the Normals Menu, and then lastly clicking on the first option labeled "Flip". 


-> The direction of the outside facing Normals is an important element of Normal Maps, which are a clever way of defining how light bounces off the surface, and allows high poly details to be faked on low poly surfaces. 


- Depending on the direction of the outside facing Normals, materials tied to a Normal Map can have parts that look either inset or extruded. 


-> There are several other things that can be done with Normals as well: 
- While moving/transforming Objects and Faces in Blender, you can move them in the direction relative to their Normals. 
- Normals are used in particle systems, as the outside Normals define which direction the particles will be coming from. 


= Normals are often used in several of Blenders Modifiers. 


= Normals can be edited. 
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